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Congenital Heart Diseases (CHD): Relevance to 
Children’s Health

• Prevalence 5-10/1000 livebirths 
• 10% of pediatric mortality
• 50% of death secondary to malformation



CHD

Genetic Causes 

Teratogenic Causes :
Infections, Drugs

Microdeletions
Gene Mutations

Multifactorial

Idiopathic

Chromosomal



The Bambino Gesù Research Team 

• Principal objective:
– Contribute to the genetic diversity of CHD

• Secondary objectives:
– Identify variants in candidate genes in ToF
– Perspective of the other genome (mtDNA)
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A candidate gene approach



Genetic Results: July 08Genetic Results: July 08--July 09July 09
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The mitochondrial genome The mitochondrial genome 
is another good candidate is another good candidate 
because of the central role because of the central role 
played by mitochondrial played by mitochondrial 
genes in OXPHOS and cell genes in OXPHOS and cell 
metabolism.metabolism.

Heart conditions leading to Heart conditions leading to 
hypoxia and contractile hypoxia and contractile 
failure have impaired failure have impaired 
metabolism with metabolism with ↓↓ [ATP] [ATP] 
and and ↑↑ [Lactate].[Lactate].

Impaired OXPHOS Impaired OXPHOS 
activities are found in ToF.activities are found in ToF.

The hidden side of the cellThe hidden side of the cell



non-H

57%

H

43%

H
43%

L
3%

V
6%

U
20%

K
4%

T 12% J 12%

A characteristic of the A characteristic of the 
mitochondrial genome mitochondrial genome 
(mtDNA) is the high (mtDNA) is the high 
level of interindividual level of interindividual 
variability that ensues variability that ensues 
from high mutation rate from high mutation rate 
and unilinear and unilinear 
inheritance.inheritance.

Combination of Combination of 
polymorphic variants of polymorphic variants of 
mtDNA can affect rate, mtDNA can affect rate, 
severity and quality of severity and quality of 
human diseases. human diseases. 

Note: Frequencies in 44/81(54%) cases



Single tube reactionSingle tube reaction

Use tiny amount of DNAUse tiny amount of DNA

Multiple minisequencingMultiple minisequencing
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